UNIVERSITY CURRENTS

A Newsletter For and About the University Nuclear Engineering and Science Community

U. S. Department of Energy

Winter 2005

World Nuclear University -- Passing the Torch

By any measure, the World Nuclear University's
Summer Indtitute, conducted at 1daho Nationd Labora
tory (INL) over the Summer of 2005, was a success. This
premier globa event brought together 77 young nuclear
leaders from 34 nations for intengve study, discusson and
interaction on awide range of nuclear issues and topics.

The Summer Ingtitute was sponsored by the Office of
Nuclear Energy, Science and Technology; Cogena; IAEA;
WNA; INL; AREVA; and others. INL hogted the Sum-
mer Ingtitute as part of itsleadership role in advancing
nuclear science and technology for Americaand the
world. The ingtitute was sponsored by the Office of
Nuclear Energy, Science and Technology. Among the
Indtitute' sgods are;

» Creating lasting bonds among nuclear professonas
from many nations, and
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* Ingpiring participants to commit themsdvesto
advancing the globa contributions of nuclear
science and technology.

Roy Freud, WNU Fdlow from Isradl, put it this way:
“I wouldn't exaggerate by saying that WNU Summer
Ingtitute was a once-in-alifetime experience” Freud, a
reactor operator at the Nuclear Research Center —
Negev, not only learned leadership from some of the
world's top nuclear professionas but by the end of the
Summer Indtitute, he dso demondrated it in a pecia way.

And he was not donein his satisfaction with the Six-
week course. “WNU was very useful for me— most
ussful was the opportunity to communicate with other
students from other countries,” said Andre
Chernoknizhnikov. “1 am very interested in the technical

aspects of nuclear power.”

“Our government is con-
cerned about climate change,”
sad Chernoknizhnikov, who is
from Russa. “We depend on the
snow. It's a problem from the
agricultura Sde and dso from
the Kyoto protocol point of
view. Our carbon emissons are
not as greet asthe U.S. or
Western Europe because we
have lessindudtria production
since the breakup of the Soviet
Union.”

“Nuclear power has big
potentid,” said WNU Fellow
Igor Vukovic of Croatia “QOll
and gas prices are rapidly
increasing and that trend will
continue. Oil and gas are con-
centrated in afew placesin the
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world. Thisisabig opportunity for nuclear. It's clean
technology compared to fossl fuels. The organizers of
WNU did their best, | would say. The lectures were
excdlent.”

Necessary for thefuture

“Egypt has no nuclear power plants but only plans,”
sad WNU Fdlow Mohamed Gaheen. “It is an advantage
to know the comparison between nuclear and other
energy sources as the climate changes.”

“Nuclear power is necessary for the future, not only
for production of eectricity, but dso to develop our
industrial power,” Gaheen said. “It'sa good
investment for our nationd life. The nuclear
plant Site has been selected and characterized :
—it'svery important to build anuclear power g, £
plant.” [

Dr. Yanek, aBulgarian from the Interna:
tiond Atomic Energy Agency, reflected that
India has 14 operating nuclear plants with
eight more under congtruction. He dso
remarked that since the year 2000,

47 nuclear plants have come online or begun
congiruction around the world — most in
Asa Yanek is pleased to see that growth.

“Everybody knowsit will be good to get there [resur-
gence of nuclear power providing needed energy across
the globe],” Yanek sad. “It' s how we get there that’ sthe
problem. There are developing countries— particularly
Chinaand India— whose economies are growing like
crazy. People want to work and produce — and they
need energy. They either will burn fossil fues, or you help
them with nuclear power and with renewables.”

WNU arrived on the scene as the factors of world-
wide interest and demand, environmental concerns, and
new national commitments to nuclear power were coa-
lescing. One indicator is the nations represented at the
Summer Indtitute: Argenting, Armenia, Brazil, Bulgaria,
Canada, Chile, China, Croatia, the Czech Republic,
Egypt, Finland, Germany, Ghana, Hungary, India, Itay,
|srael, Japan, Kazakhstan, Lithuania, Mongolia, the
Netherlands, Mexico, Romania, Russia, Sovakia,
Sovenia, South Africa, Siwveden, Turkey, Ukraine, the
United Kingdom and the United States.

Appropriate human infrastructure

Anather indication of the growing importance of
nuclear power isthe WNU approach — building a network
of young globa nuclear leaders who can articulate the
benefits of nuclear technology to their peoples and gov-
ernments.

“To run such a heavily knowledge-loaded technology,
you need an gppropriate human infrastructure. Not every
country can do that. They can't afford to,” Yanek sad.
“For those nations that can and do participate, we have an
excdlent universty group of very enlightened professon-
ads. WNU isapoalitica platform, but mogt of dl itisa
partnership — academia, industry, everyoneis bringing to
the table everything they have.”

As part of their study, the “students,” who were
divided into teams, worked closely with mentors and
technical experts on numerous projects in the broad areas
of nonproliferation, energy policy, and nuclear cancer
thergpy.

Simply speaking, the students got fired up. World
Nuclear Universty charged their batteries with new
enthusiasm for the peaceful use of atomic power —and
renewed their vison of nuclear power’s ability to help an
energy-hungry world.

“Thisis an exceptiond group of future world leeders
of the nuclear enterprise,” said James Lake, INL Associ-
ate Laboratory Director for Nuclear Programs. “INL has
been proud to contribute to this Six-week Indtitute, and we
are eager to host future activities of thiskind. We dl hope
that the Ingtitute Fellows have developed strong relation-
ships with their peers from around the world that will serve
them and us well in promoting the peaceful uses of nuclear
technology in the future.”
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United States Department of Energy’s Nuclear Engineering University

Partnership Award

The Chemica and Nuclear Engineering Department
(ChNE) and Indtitute for Space and Nuclear Power
Studies (ISNPS) at the University of New Mexico
(UNM) are proud to introduce the University of New
Mexico's Nuclear Engineering Seniors who have been
supported by the Department of Energy’s Nuclear Engi-
neering University Partnership Award (DOE-NEUP).
Pictured below from left to right are Abin Fairbanks,
Senior; Julia E. Fulghum, Chair, Chemica and Nuclear
Engineering Department; Tri Trinh, Senior; Scott Emerson,
Senior; Terry Morton, Senior; Steven Saavedra, Senior;
Robert Busch, Assstant Professor; Mohamed S. El-
Genk, Professor and Director of the Ingtitute for Space
and Nuclear Power Studies; and Danielle Hensen, Senior.
These students, who will graduate in May of 2006, have
consgtently maintained a GPA between 3.5 —4.06.
These students are 6 out of 12 graduating students that
have been supported through this DOE program over the
last 3 years.

The Universty of New Mexico's Chemicd and
Nuclear Engineering laboratory equipment has been
updated and expanded by funds, in part, from our part-
nership with DOE-NEUP. We are proud now to accom-
modate twice the number of studentsin these classes,
which were previoudy limited by the amount of equipment
available.

The University of New Mexico

Students Paul Smith and
Veronica Padilla working
with a scintillation detector
and multi-channel analyzer
(MCS) identifying radio-
nuclides.

! Student Conrad Valencia

working with the Chart
of Nuclides and a
Geiger-Mueller detector to
identify beta radiation
energy.

Students Triston McDonald
and Bryce Greenfield
working with a
multi-channel scaler (MCS)
system to determine the
half-life of an isotope.
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Advances in Detector Technology at the Kansas State University SMART

Laboratory

In 2002, Prof. Douglas McGregor moved the
Semiconductor Materials and Radiologica Technologies
(SMART) Laboratory to the Mechanical and Nuclear
Engineering (MNE) Department at Kansas State University
(KSU). Since then, the lab has more than doubled in size
and now supports 12 undergraduate and 12 graduate
students through research projects involving development of
various new types of radiation detectors. The SMART
Laboratory is fully equipped with al tools necessary to
develop semiconductor radiation detectors from start to
finish. Thisincludes crystal growth, detector fabrication,
electronics design, characterization, packaging, and
deployment. Its establishment at KSU, along with
revitalization of the KSU TRIGA Mark Il nuclear reactor
facility, has helped increase interest and student enrollment
in the nuclear engineering undergraduate and graduate
programs.

From left to right: Chris Ward, Adam Graebner, Andrew Jones,
Mark Harrison, Alireza Kargar (front), Walter McNeil, and
Professor Douglas McGregor. The group collectively grows
CdznTe crystal ingots, and fabricates CdZnTe Frisch collar
gammaray spectrometers, and characterizes their performance.

Recently, anovel form of a gamma ray spectrometer
has been designed, developed, and characterized in a
project funded by a Department of Energy’s Nuclear
Engineering Education Research (NEER) grant. The
detectors, built from a heavy-€lement semiconductor,
CdzZnTe, utilize asmplistic solution to a complex problem.
CdznTe alows for enhanced radiation detection because of
its ability to efficiently absorb gamma radiation and operate
a “room temperature,” unlike typical Ge-based gammaray
spectrometers that must operate at cryogenic temperatures.
Unfortunately, due to material imperfections, CdZnTe
performance has been inhibited by its inability to produce
uniform signals for gamma ray interactions.

Professor McGregor’s team (pictured above) starts
with blocks of CdZnTe semiconductor and cuts, polishes,

and shapes the pieces, and then puts metal contacts at
either end, the most basic and simple detector design. The
trick to increasing performance turns out to be astonishingly
smple. Using the concept applied to Frisch gridded gas-
filled ion chamber detectors, they wrap the detector block
in Teflon and copper tape, which works to negate the
influence of the crystal imperfections, and ultimately results
in the planar detector’ s outstanding energy resolution and
performance. The easily manufactured detectors operate
with inexpensive, commercid “ off-the-shelf” eectronics,
and cost only afraction of other spectrometer designs to
produce.

The invention was conceived by Prof. McGregor and
Ronald Rojeski of Rojeski Research Engineering and
Design. Two patents have been alowed on the detector,
and this year the device, in a collaborative research effort
between the SMART Laboratory and Brookhaven National
Laboratory, won an R&D 100 Award for being one of the
100 most technologicaly significant inventions for the
year 2005.

-
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Two CdZnTe Frisch collar gamma ray spectrometers. The simple
construction, composed of a planar detector wrapped in Teflon
and copper tape, produces outstanding spectrometer perfor-
mance at a fraction of the cost of other designs.
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A gamma ray spectrum, taken at room temperature with one of
the many CdZnTe Frisch collar spectrometers fabricated in the
SMART Laboratory.
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Innovation in Nuclear Education -- Idaho 2 +2 Scholars Program

The 2 + 2 Scholars Program is a new concept in
undergraduate education in nuclear science and engineer-
ing. The three Idaho research universities, [daho State
University (1ISU), University of Idaho (Ul), and Boise
State Univerdty (BSU), are cooperating under the aus-
pices of the Indtitute of Nuclear Science and Engineering
to advance nuclear education by participating in this
program. Students take courses for their first two years
on their home campuses. They are admitted tothe 2 + 2
program as juniors and spend their junior and senior years
at 1daho State University working to complete the
coursework for their Bachelor of Science degreein
Nuclear Engineering.

This program is affiliated with the Idaho Nationa
Laboratory (INL) and the Center for Advanced Energy
Studiesin Idaho Falls. Itsgodsdirectly serve the vison of
DOE and INL to revitalize nuclear science and engineering
research and education in the United States. The students
work closely with top expertsin the field. During the
summer after their junior year and in thefdl of their senior
year, they hold paid internships a INL working on
projects that will lead to the senior project required for
graduation.

In addition, AREVA Inc., theleading U.S. nuclear
supplier, is providing funding for full tuition and feesand a
book alowance, aswell as offering amonthly stipend for
some living expenses. The program includes specid field
trips and pays for attendance at nationa nuclear conven-
tions and mestings.

Six students received 2 + 2 scholarships this year.
Here are satements from some of these firgt recipients.

Kurt Vedros, BSU, says, “The 2 + 2 Program offersa
greet opportunity that | wouldn't have if | were elsewhere
andthet is
being ableto
work with a
mentor at INL.
Thiskind of E & i
hands-on ;
experience will
prove inva uable towards getting me up-to-speed and
shorten the learning curve as a nuclear engineer, whether
that bein industry or research. | definitdly would not have

BOISEGSEATE

been able to pursue this degree without the financid help |
am receiving.”

== Nathan Zohner,
b = Ul, said he switched
»...- Universityofidaho his ejor from
mechanical engi-

neering to nuclear engineering because “ This is absolutely
an excdlent program. It isan amazing timeto bein
nuclear energy. The students appreciated the groups
actudly stepping up and giving money to help the sudents
pursue their nuclear engineering degrees” Nathanis
currently on an INL internship during the fall semester and
will continue during the spring semester working on the
material condition assessment for the Advanced Test
Reactor Life Extenson Program.

Idaho State

LINIVERSITY

David Boyter, ISU gtates “ Anyone conddering this
program should know that hard work is required. But |
believe tha the benefits will far outweigh the demanding
journey.”

Francine Rice, ISU reports, “I choseto enter thisfied
because | fed thereis an urgent need in this country for
red energy dternatives, and | believe that nuclear power
addresses that need. What | like about this program is
that we are atight group and help each other; and, even
better, we are dl excited about the same thing.”

Until recently Christopher T. Lawswas pursuing a
degree in dectrica engineering to gain a background
before entering a graduate school where he would study
Nuclear Engineering.

“My decison to gpply for the 2+2 scholarship is due
to my interest in the nuclear fidd,” Chris dates. “Idaho
State University recently established a nuclear engineering
degree, such that | can apply the knowledge and some
coursework | had gained in eectrical engineering to focus

Continued on Page 8
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Happenings at North Carolina State University’s Nuclear Engineering

Department

Science Teacher s Benefit From Univer sity-Utility
Partner ship

North Carolina Stat€' s Nuclear Engineering
Department and Progress Energy’ s Shearon Harris
Nuclear Power Plant jointly conducted the 2005 Science
Teachers Workshop. It was an opportunity for teachersto
interact with professors, graduate students, engineers, and
professona staff. The god was to provide teachers with
information and resources that they can take back into the
classroom. Teechersfrom asfar awvay as Asheville
attended this two-day workshop offering a combination of
lectures, laboratories, demongtrations, and tours. The
topics covered included: basicsin fuson and plasma
concepts, radiation and radioactivity, radiation and
biologicd effects, nuclear power generation and the
neutron life cycle, and plant controls and decision-making
processes to name afew.

State Nuclear Engineering Department-Shearon Harris
Nuclear Power Plant two-day science teachers’ workshop

Future Nuclear Engineers At Three-Week Camp

If the 2005 Y oung Investigators Summer Programin
Nudear Technology is any indication, nuclear engineering is
asubject of interest for future generations. Y oung
Investigators date back to the mid 1980s and offer an
opportunity to juniors, seniors, and graduated high school
seniors to get up close and persond with the technology.
Students from North Carolina, New Y ork, Connecticut,
Maryland, Tennessee, Florida, Texas, Georgia, and South

High school students
get instruction on
radiation detection
lab from current NC
State Nuclear

| Engineering student,
Robert Knox at 2005
Young Investigators’
Summer Program

Carolina spent three weeks participating in lectures,
laboratories, smadl group projects and industry field trips.
The projects this year included: benchmark experiments
for an exiging radioactive particle tracker, PULSTAR
nuclear reactor facility operator training, red-time neutron
imaging of ail foaming ininterna combustion engines, and
alight-sengtive monitor for the measurement of nuclear
reactor powe.

International Collaborationswith NC State's
Nuclear Engineering Department

At North Carolina State University (NCSU), nuclear
and textile engineers have joined forces with textile
scientigts from Egypt to create textiles that have
permanent antimicrobia properties. Dr. Mohamed A.
Bourham, professor of nuclear engineering, and Dr.
Marian G. McCord, associate professor of textile
engineering, chemistry and science and biomedica
engineering, are working with Professors Samiha Gawish
and Ameera Ramadan from the National Research Center
in Cairo, Egypt, to produce this new generation of
antimicrobid textiles.

NC State’s Nuclear Engineering Professor, Mohamed
Bourham, along with textile professor, Marian McCord,
hosted Professors Gawish & Ramadan from the National
Research Center in Egypt.

Continued on Page 7
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Using amospheric plasmaand glycidyl methacrylate
(GMA), achemicd catalys, to open the molecular bonds
of fibers, the research team has been able to successtully
attach antimicrobid agents to the molecular structure of
fibers, creating a permanent bond between the fibers and
the agent so that washing and wearing do not reduce the
efficacy.

Sponsored by the National Science Foundation
(NSF) and the United States Department of State through
the US Embassy in Egypt, the joint research project has
potentia for defense, homeland security, and hedth care
gpplications. For example, asoldier or emergency
responder wearing clothing made of this specid fabric
could be protected from biological agents. Other
goplications include surgica scrubs and hospital bedding,
which could lead to reduced infection rates among
patients.

| daho National Laboratory Director Speaks at
North Carolina State Univer sty

Mr. John Grossenbacher, Executive Director of 1daho
National Laboratory, spoke at North Carolina State' s
Department of Nuclear Engineering as their 2005
Didtinguished Executive Lecturer. Hislecture and smadll
group meetings with faculty and students focused on
shaping anew paradigm and joining the immediate and
future needs of the nuclear industry with the cgpabilities of

NC State Nuclear Engineering students met with Mr. John
Grossenbacher, executive director of Idaho National
Laboratory, during his visit to campus. Mr. Grossenbacher
was the 2005 Distinguished Executive Lecturer.

anationa laboratory and associated university research
entities, dl focused on nuclear energy development for the
nation.

Students Active On & Off Campus

Elijah Martin is one of many sudentsin the NC
State' s Nuclear Engineering Department engaged in
research. Heisone of the 2005 Undergraduate Research
Award recipients, a student reactor operator in NC
State' s Nuclear Reactor Program, and participant at the
2005 NC State University Undergraduate Research
Symposum. His symposium topic, which was co-
authored with Greg Hahn, was entitled “Characterization
of Arc Generated Plasma Interactions with a Liquid
Metal Medium’. This past summer he received the
Nationa Undergraduate Fellowship in Plasma Physics and
Fusion Engineering. The fellowship took him to Princeton
for aweek and then onto his research Ste—L os Alamos
Nationd Lab—for the remaining nine weeks.

Nuclear Engineering Students Give Back Through
Engineers Council

This past year the Engineers Council sponsored the
largest Engineering Career Fair in the college' s history.
The event attracted more than 100 companiesto the
campus, and 1,685 students attended. This annual event,
which brings potential employers and current students
together, is so successful thet the Engineers Council has
recently pledged to increase their endowment to
$100,000 over the next five years.

At the annua Engineers Council banquet, council
president and nuclear engineering undergraduate senior,
Tyler Schweitzer, presented a check to the NC State
Engineering Foundation for $25,000 to supplement the
Engineers Council endowed scholarship fund. As part of
the univergty’ s current fund-raisng campaign — Achieve!
The Campaign for NC State— the Engineers Council
presented the College of Engineering with an additiona
$12,500 and pledged to create a $100,000 endowment
over the next five years. The announcement was made at
the Campaign Kickoff in September 2005.

NC Stateto Receive $1 Million NSF Grant to
Establish Intense Anti-M atter Beam -- Facility will
betheonly onein theU.S.

The Department of Nuclear Engineering at North
Carolina State University, in collaboration with researchers
from Oak Ridge Nationd Laboratory (ORNL) and the
Univergty of Michigan, has received a $1 million mgor
research ingrumentation (MRI) grant from the Nationa

Continued on Page 8
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Science Foundation (NSF). The funding will support the
establishment of an intense positron (anti-matter) beam at
the NCSU PULSTAR nuclear reactor and the
development of an intense positron annihilation
spectrometry system for nanophase characterization. The
fedlity will be the only one of itskind & a university
research reactor in the U.S.

The unique faality will
provide two different
spectrometers for the
nondestructive probe of
matter, giving next-generation
materias researchers a new
way to “see’ the structure
indde nanomaterias. One
spectrometer, a positronium
PALS spectrometer, will be
able to study nanoporous thin
films and patterned
microelectronic devices. The
other ingtrument, atime-
bunched positron PALS
spectrometer, will be used for sudying metals and
semiconductors. “These probes are essentid for the
further development of nanotechnology,” said Dr. Ayman
Hawari, Associate Professor of Nuclear Engineering and
Director of the Nuclear Reactor Program at NC State.
“Intense podtron annihilaion spectrometry will give
researchers a more powerful tool — by severa orders of

Engineers’ Council leaders Tyler Schweitzer, Joe
Morrow, Alex Carter, Laura Shearon, Casey Fields and
Sara Brumbaugh meet on the steps of Page Hall.

magnitude — for sudying the structure of newly
developed materias.”

The NC State, ORNL, and Michigan team built a
prototype instrument that demondtrated the ability to
produce and extract positrons near the core of the
PULSTAR reactor. Once
completed the new fadility,
complemented by
PULSTAR facilitiesfor
neutron scattering, will form
the centerpiece for North
Carolina National Center
for Nanophase
Characterization (NC)3.
Then, it will be availableto
academic researchers.

The positron beam
project grew out of the
Multi-Univer sity South-
east INIE Consortium
(MUSIC) that isled by
the Department of
Nuclear Engineering at NC State and funded through
the Innovationsin Nuclear Infrastructure and Educa-
tion (INIE) program. The INIE program provides
funding for developing waysfor university research
reactorsto perform unique fundamental and applied
resear ch.

el

Continued From Page 5
“Ildaho 2+2”

on my interests. The scholarship program provides an
excellent education dong with an internship at the Idaho
Nationd Laboratory between my junior and senior years.”

“There are dso opportunities for the participants to be
able to attend American Nuclear Society student and
professond conferences aswell asvist and tour facilities
that will increase our understanding of our classroom
education,” says Chris. “In short, it has provided me with
achance of alifetime”

Chrisiscurrently an intern a INL working on system
dynamic modding of the U.S. nuclear fud cycle. He

began hisinternship in the summer of 2005 and will dso
continue an internship during the spring semester.

The 2 + 2 scholarship affords students involved with
an opportunity to gain hands on experience with profes-
sonaswho are working on current engineering challenges
in the nuclear fidd. Eventudly, it is planned that a dozen
or more students per year will be ableto enrall inthe
program, which organizers predict will become ever more
competitive to enter.
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Rensselaer Polytechnic Institute’s Nuclear Engineering and

Engineering Physics Program

Some of the developments at Renssdlaer Polytechnic
Indtitute include:

Dr. George Xu leading ateam of researcherswas
awarded athree-year, $2.1 million grant from the Nationa
Ingtitutes of Hedlth (NIH) to develop 3-D virtua patient
models that will more accurately compute
radiation doses for CT imaging, nuclear
medicine, and radiation trestment of cancer
patients. The grant is funded by the Nationa
Cancer Indtitute, part of NIH. Additiona
researchers from Renssdlaer, Vanderbilt
Univergty Medica Center, the Universty of
Florida, and Massachusetts Genera Hospital
are bringing expertise in the diverse fid ds of
computer science, CT imaging, nuclear medicine, and
proton therapy to the multi-disciplinary project.

Renssdlagr’s 100 MeV Electron Linear Accelerator is
currently undergoing amajor upgrade. The $750,000
project includes the ingtalation of anew eectron gun and

QQLYTEC/Y/’,
Y

injector system, which will enable the research facility to
move into intermediate-to-high energy neutron
measurements.

Dr. Robert C. Block, Director of Renssdaer’s
Gaerttner LINAC Laboratory, was awarded the Seaborg
Medd at the recent ANS winter mesting in
Washington, DC. Egtablished in 1983, this
award recognizes an individua who has made

outstanding scientific or engineering research
contributions to the development of peaceful
uses of nuclear energy. Recipientsreflect a high
degree of scientific acumen, imagination, and
unusud talentsin scientific research.

Rensselaer’s student chapter of the
American Nuclear Society is preparing to welcome
visitorsfrom acrossthe USto the 2006 ANS Annual
Student Conference, which will be held on the historic
Troy campusfrom March 30" to April 18. Thetheme
for the conferenceis“ Nuclear Power: A Look at the
Future.”

Robert E Uhrig Honored by ASME

Dr. Robert E. Uhrig (left
in photo), Univerdty Didin-
guished Professor Emeritus
a The Universty of Tennes-
| see (UT) and Didtinguished

Scientist Emeritus at Oak

—=m Ridge National Laboratory

(ORNL), was recognlzed by ASME for more than five
decades of high achievement and leadership in the power
fidd, resulting in safer and more effective power genera
tion. Hereceived the Society’SASME Medd, ASME's
highest award. The medd, established in 1920, is awarded
for eminently distinguished achievement and includes a
cash award of $15,000. It was presented to Uhrig during
the 2005 Internationad Mechanica Engineering Congress
and Exposition, which was held in Orlando, Fla,, Nov. 5
through 11.

Uhrig retired, December 31, 2002, from ajoint
gppointment as distinguished professor of engineering in
the nuclear engineering department a UT, Knoxville, and
as digtinguished scientist in the Nuclear Science and

Technology Divison at ORNL under the UT/ORNL
Science Alliance Program (1986-2002). Hiswork at
both ingtitutions concerned the gpplication of artificia
intelligence methods to nuclear power plants and other
complex systems.

Uhrig received his bachdlor’ s degree, with honors, in
mechanica engineering a the Universty of 1llinois,
Urbana-Champaign, in 1948. He earned hismaster’s
and Ph.D. in theoreticd and applied mechanics (now part
of aerogpace engineering) a lowa State University in
1950 and 1954 respectively. Heisaregistered profes-
sond engineer in Foridaand lowa.

Founded in 1880 as the American Society of Me-
chanical Engineers, today’s ASME is a 120,000-member
professond organization focused on technica, educa
tiona, and research issues of the worldwide engineering
and technology community. 1n 2005, ASME celebrated
125 years of continued service and leadership —setting
the standard —for professond engineering societies
worldwide.
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The highlight of the Nudear and Radiologica Engi-
neering (NRE) Department’ s 2004-05 academic year was
when NRE Alumnus and NRE Professor-Emeritus
Dr. Nils Diaz, Chairman of the Nuclear Regulatory Com-
mission, received the Universty of Florida (UF) Didtin-
guished Alumnus Award at the pring commencement.
According to the Universty, Dr. Diaz's contributions made
a“...ggnificant impact on the security and future of the
United States and the world.” He was cited by College of
Engineering Dean Pramod Khargonekar for playing a
leadership role in security issues affecting NRC licensees
and was instrumentd in strengthening security post-9/11 by
using redigtic and practica nuclear plant scenarios.

College of Engineering Dean Pramod Khargonakar presents
Dr. Nils Diaz with the Distinguished Alumni Award at spring
commencement in the O’Connell Center in April.

“Thisisindeed an honor for Dr. Diaz and do his
former department,” said Department Chairman,
Dr. Alireza Haghighat. “The tribute to him is long overdue
and accords him the measure of respect he well deserves.”
Dr. Diaz has been along-time contributor to the success of
NRE.

Dr. Diaz received his Ph.D. in nuclear enginesring in
1969 and was a department professor for more than
25years. During thistime, he founded (and for 11 years
directed) the Innovative Nuclear Space Power Propulsion
Ingtitute (INSPI), a nationd consortium of industries,
universities and nationd laboratories located on campus.

Introducing Dr. Diaz to the packed commencement
crowd and 800 awaiting graduates, Dr. Haghighat offered
these encouraging words. “ Graduates, | hope you take

University
Nuclear & Radiologica

Dr. Diaz' s career as an example. Work hard, believein
yoursdf, and believe in our nation and mankind.”

Nobd Prize Winner AddsHonor to Nils Diaz Award

To further honor Dr. Diaz, NRE sponsored a lecture
by distinguished professor Dr. Samuel C. C. Ting, the
1976 Nobd Prizewinner in Physics. Dr. Ting isthe
Thomas Dudley Cabot Professor of Physicsat MIT. His
presentation was on his research into space travel usng
nuclear power —which gppeds to both Dr. Diaz and
current INSPI director, Dr. Anghaie. A large group of
professors, students, and others attended the lecture and
the luncheon that followed.

Dr. Haighighat joins Dr. Nils Diaz and Dr. Samuel C. C. Ting,
MIT professor and Nobel Prize winner in Physics, to celebrate
Dr. Diaz receiving the UF Distinguished Alumnus Award.

Society of Health and Medical Physics Workshop

UF s Nuclear & Radiological Engineering Department
conducted a one-day workshop in April for introduction of
high school teachersto the hedth and medica physics
professons and overal application of radiation. This
workshop was organized by the Society of Hedlth and
Medical Physics Student (SHMPS) Chapter; and twenty
teachers from Florida counties participated at the work-
shop. SHMPSisanewly combined group of graduate
sudents. Faculty presentations were made by Drs.
Baciak, Bolch, Haghighat, Hintenlang and Vernetson.

“Thistype of educationa activity is essentid for our
discipling/professon which is highly misunderstood.
Moreover, teachers represent the best group who can help
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of Florida
| Engineering Activities

us both in spreading our message and recruiting excellent
Sudents,” said NRE Chairman Dr. Haghighat.

Faculty and Student Highlights

Medica Physics graduate student Kyle Jones was
awarded the American College of Medica Physics
(ACMP) prestigious Graduate Student Award for 2005.
The award recognizes Kyl€ s outstanding research efforts
and leadership activitiesin preparation for acareer in
Medica Physics. The award provided full expenses for
Kyleto attend the 2005 ACMP Mesting. KyleisaPh.D.
sudent of Dr. David Hintenlang’'s and isthe first University
of Forida graduate student to be nominated for the
Graduate Student Award.

Thetotd research contribution brought into UF by the
Nuclear & Radiological Engineering department has
reached $3.7 million. What's more, in 2004, the NRE
faculty was awarded the highest amount of funding per
faculty at the College of Engineering.

* Prof. James Tulenko has completed histerm as pres-
dent of the ANS at the June, 2005 meseting. ASANS
president, Prof. Tulenko gave presentations to nearly al
ANS chapters across the U.S. and met with nuclear
representatives in China, France, Japan, Taiwan, and
Ausdria. Prof. Tulenko has eight ongoing research
projects, including one investigating how nanofluids
could help to improve the heat transfer from the fue
rods to the coolant.

Dr. Bill Vernetson, Director of the UF Training Reactor, gives
one of four College of Engineering-sponsored day-camp visits
to middle school students during the summer.

» Prof. Wedey Bolch was featured at the UF College of
Medicine-sponsored annud “ Cancer Center Grand
Rounds.” Dr. Bolch and two other professors from the
Medicine and Pathology departments delivered sesson
lectures on the topic, “Bone Marrow: Target or Victim
of Treatment.” The lecture drew dozens of people from
industry and medical centers to discuss the function of
bone marrow, identify how cancer affects bone and
bone marrow, and identify new techniques to ddiver
radionuclides to skeletd tissue. The College of Medi-
cine offers credits toward the AMA Physician’s Recog-
nition Award.

» Associate Prof. Edward Dugan continues successtul
research on radiographic imaging techniques applied to
nondestructive examination. For example, in Laterd
Migration Radiography (LMR), the patented techniques
are being used to inspect NASA Space Shuttle externa
fud tank insulaion for flaws. The system can locate
even the smallest of voids and tiny cracks in composite
materids and dso airplane metals. The X-ray system
was recently patented by Dr. Dugan and Emeritus Prof.
Dr. Alan Jacobs.

UF’ s Nuclear Program Promoted in Mexico

Information about UF s Nuclear & Radiologica
Engineering Department was published on the web site of
the Asociacion de Jovenes per la Energia Nuclear en
Mexico (AJENM), the Y outh Association for Nuclear
Energy in Mexico (YANEM). Armando Torres, the
AJENM’s |leader, works at the Ingtituto Naciond de
Investigaciones Nucleares, and the organization is seeking
to start acoursein PENTRAN next year with help from
Dr. Ali Haghighat, UF s nuclear department Chairman.
Armando is founder and actud president of Y outh Asso-
ciation for Nuclear Energy in Mexico. YANEM isa
branch of the North American Y oung Generaion in
Nuclear, which unites professonds under the age of 35
who believein nuclear science and technology and are
working together throughout North Americato share their
passion for nuclear energy.

Mr. Torres says, “El hombre sin suefios que seresigne
atener duefios,” which trandates to mean, “A man without
adreamisadave”

Continue on Page 15
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World Nuclear University Fellow Builds Global Ties With Isotope Donation

An |sraeli researcher

1 came hafway around the
I \ world this summer to study
nuclear technology and
@ leadership a Idaho National
\ WORLD , Laboratory — then
; J';l'-{\jrp_*é';; demondtrated his skillsby an

act of humanity thet will hdp
cancer patientsin two
developing nations.

ATAIHAALE OkWE CORTHER

Roy Freud was one of 77 Fellows from 34 nations at the
World Nuclear Univergty Summer Indtitute recently
completed at INL. On nearly the last day of the sSix-week
course, Freud — areactor operator at the sragl Atomic
Energy Commission Nuclear Research Center —heard a
presentation showing that Mongolia and Ghana both need
iodine-131, aradioisotope, to use in cancer treatment.
lodine-131 is not a weapons grade material and cannot be
used in a nuclear weapon.

“| thought there
was something |
could do about this,”
Freud said. “| cdled
my father (Dr. Amos
Freud), who isthe
head of
radiochemidtry at the
research center, and
asked him if it would
be okay to donate
this radioisotope,
whichisusedin
tregting thyroid
cancer. He gave his

Roy Freud |
approva and was very enthusiagtic about it.”

There were some limitations— Isradl could only agree to
provide the isotope a cost — but that is a substantial
savings from the market price for the two recipient nations.
The U.S. government is not a party to this transaction, and
al Internationd Atomic Energy Agency regulaionswill
need to be followed.

“The WNU Fellows were excited that this happened,” said
WNU coordinator Karen Leibert. “Here they have been
learning both technica things and how to show leadership,
and Roy Freud gave a vauable demondtration of it. WNU
isfocused on developing increased internationdl
cooperation in nuclear technologies— and that’ s exactly
what |srael did.”

INL Associate Laboratory Director James Lake was not
surprised.

“Thisisan exceptiond group of future world leeders of the
nuclear enterprise,” Lake said. “INL has been proud to
contribute to this six-week Inditute, and we are eager to
host future activities of thiskind. We al hope that the
Indtitute Fellows have developed strong relationships with
ther peers from around the world that will serve them and
uswdl in promoting the peaceful uses of nuclear
technology in the future.”

Now, WNU will be working with the Internationd Atomic
Energy Agency to seeif further internationd help can be
arranged to pay shipping costs and even part or dl of the
isotope cost.

“Isradl is not the U.S. We are not able to donate it free of
charge, but it isan act of charity for usto giveit a codt,”
Freud said. “Who knows? Perhaps when you hear the
words ‘Igad’ s nuclear indugtry’ in the future, you will think
more pogtively of it.”

In one of the closing addresses of the six-week WNU
Summer Indtitute, INL Laboratory Director John
Grossenbacher spoke to the internationa group on
qualities of leadership.

“The WNU Summer Indiitute is a huge occurrence,” he
sad. “Don't underestimate the impact you can have
through the rdationships you' ve developed here and the
perspectives you have gained. Be bold and exercise
initiative. “

Freud acted to alleviate a demonstrated need — and WNU
chaked up a contribution to greater global cooperation in
using nuclear energy — peecefully —for al mankind.
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Annular Fuel Post-lIrradiation Examination at the Massachusetts

Institute of Technology

A pogt-irradiation examination (PIE) at the
Massachusetts Ingtitute of Technology (MIT) research
reactor of two prototype fuel segments was completed in
September 2005. The purpose of the examination was to
verify fud burnup and fisson gas release and to determine
if fudl relocation and dengfication had occurred. Gamma
spectroscopy was employed in a specidly designed
hotbox facility that provided a cost-effective means for
non-destructive examination of the irradiated rods.

Hotbox facility (interior)
with shielding to
examine the irradiated
fuel

Hotbox facility
(interior) at the
MIT Reactor
Laboratory

This PIE was a part of aNuclear Energy Research
Initiative (NERI) project to examine the potentid for a
high-performance advanced fud for pressurized water
reactors (PWRS). The prototype rods used an innovative
annular design that alows the reactor coolant to flow over
the outsde of the rod and through a centra channel, thus
increasing heet remova rdative to the standard pencil-like
fud desgn. This new desgn will alow exiging PWRsto
run & higher power densties while maintaining current
therma safety margins.

Extensive computer modding was used, aong with a
vaiety of materias and manufacturing methods, to
optimize the geometry of the annular fud and predict its
behavior during irradiation. The resulting designs,
manufactured by Atomic Energy of Canada, consisted of

an annular Zircaloy dladding filled with 5% enriched UO,
powder packed to about 82% theoretical density. At
MIT, these rods were sedled into annular duminum

Prototype annular fuel segments,
designed at the MIT Center for
Advanced Nuclear Energy Systems
(CANES) and manufactured by
Atomic Energy of Canada.

Fuel segments sealed
in aluminum capsule.

capaulesto isolate the rod from the primary coolant in the
event of acladding falure.

Following three months of irradiation in the core of the
MIT research reactor, the capsules were removed and
cooled for one year in spent fud storage.

During thet time of involvement in the design of the PIE
facility at MIT, the procedures were written for
transferring the capsules by cask from the spent fue pool
into the hot box for examination.

Remote manipulators were used to perform avisua
examination of the capsules, and then a series of gamma
scans at points along the axis of each capsule were
conducted. The scanner was collimated to view only a
dice /16" a atime, dlowing an andlyss of the spatid
digtribution of isotopesin the capaule. An analyss of the
gpectrum at each location enabled an estimate of the
location of the fuel rod within the capsule and of the fuel
within therod. It was then possible to compare these to
the as-manufactured specifications.

Using the spectra generated during the scans, cacula
tions were made of the activity of severd important
isotopes, such as Cesum and Krypton, within the fuel and
plenum, and those activities were used to estimate burnup
and fisson gas release. Measurement of the ratio of
Cs-137 to Cs-134 in the fud lead to the generation of
burnup predictions within 6% of what was caculated using
an MCNP anadysis. In addition, measurement of the
activity of Kr-85 in the fud versus the activity in the gas

Continued on Page 16
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DOE Announces Grants to Clark Atlanta/Georgia Institute of
Technology and Lincoln University/University of Missouri-Rolla

The Department of Energy (DOE)
awarded grants to two university
partnerships to establish a collaborative
nuclear engineering program. The
partnership between Clark Atlanta
University, aminority-serving higher
education inditution in Atlanta, Ga. and Georgia Tech, and
Lincoln Universty and Missouri-Rollawill provide new
opportunities in nuclear science and engineering for
' undergraduate students at Clark
Atlantaand Lincoln Universties.

The DOE grants, awarded over
three years through a competitive

dlow severd outsanding students to enroll in the magter’s
and doctora programs at Georgia

program, the students will learn about m

Tech and Missouri-Rolla. Under this

the technica and scientific issues associated with nuclear
science and engineering and gain the opportunity to enter
one of the highest-paying technicd careersin the United
States.

This new partnership will involve a sgnificant effort on
the part of the faculty and adminigtrators from both inditu-
tions. The program will involve developing anew curricu-
lum to support the Clark Atlanta.and Lincoln minor degree
program. The students entering the program will have

peer review process, will help stu-
- dents from the two
= | minorty ingtitution by
Georg i | providing an undergradu-
Tech M ate minor in nuclear

engineering. It will aso

greater access to DOE nationa laboratories, research
programs, and educationa assets.

Under the Energy Department’s Nuclear Engineering
University Partnership Program, more than 60 students at
minority-serving inditutions have entered studies in nuclear
science and technology.

Sharing Adventures in Engineering and Science (SHADES)

SHADES is an annud activity designed to promote science among 6" and 7t" grade femal e students.

On Saturday November 5, the 25" SHADES Workshop was held at Pellissippi State Technical Community Collegein
Knoxville, Tennessee. Attendance was excellent with 68 girls representing 10 schools from 5 different counties in Tennessee.
Staff from the Nuclear Science and Technology Divison (NSTD) at Oak Ridge Nationa Laboratory (ORNL) helped in the
organization of the workshop. Peggy Emmett of NSTD has been instrumentd in the SHADES series of workshops. Julie
Ezold and Katherin Goluoglu from ORNL aso were on hand for the varied activities. Two University of Tennessee (UT)
Nuclear Engineering students, Julia Danzer and Cheryl Eddy, dso
assisted.

Severd grade school teachers accompanied the students and
participated in aworkshop on “The Joy of Toys’, presented by
Dr. Kristen Rearden of the UT College of Educetion.

Among the student topics covered were: The Molecule of Life
- DNA, Microbiology and Food, T-Shirt Chromatography,
Confectionery Chemistry (Making Ice Cream), Mathematics of
Spinners, and Measuring What Y ou Can't See.

The Desgn Competition was entitled “Flood Rescue Reaft”, an
exercise in building araft to use to rescue people who are
stranded due to aflood. The winning raft was the one that could
rescue the most people without either sinking or causing people to
fal overboard. The overdl favorite sesson wasthe T-shirt design
followed by the sesson on making ice cream.

Haley of Tellico Plains Junior High School participa-
ted in designing a flood rescue raft.
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Course on Innovations in Nuclear Infrastructure and Education

From July 11 to 15, 2005, the University of
Missouri-Columbia hosted a course supported by the
U.S. Department of Energy’s Office of Nuclear Energy,
Science and Technology Innovations in Nuclear Infrastruc-
ture and Education program grant to the Midwest Nuclear
Science & Engineering Consortium on nonproliferation
Issues for wegpons of mass destruction. The course
attracted 36 students from Tennessee, Oregon, Puerto
Rico, Georgia, Massachusetts, Michigan, Wisconan,
Ohio, Washing-
ton, lowa, and
Missouri. They
represented
14 colleges or
Universties
(University of
Tennessee,
Oregon State
Universty,
Polytechnic
Universty of
Puerto Rico,
lowa State University, Georgia Tech, Inter American
University of Puerto Rico, MIT, Washington State Univer-
gty, Universty of Michigan, Universty of Missouri-Rolla,
University of Missouri-Columbia, University of Wisconan,
Universty of Massachusetts at Lowell and Calvin Col-
lege). The keynote speaker was Julie A. Bentz, Director
for Response Operations, Homeand Security Council,
The White House. The instructors were Professors Mark
Prelas, Tushar Ghosh, Dabir Viswanath, and Carolyn
Helsng. The teaching assgtants were Sean Branney,

Students and mentors at INIE Midwest
Nuclear Sciences Engineering Course on
nonproliferation and weapons of mass
destruction

Brandon Middleton, Zebadiah Smith, Alexis Sotomayor-
Rivera, and Angd Velez.

e R TS

Students enjoy beautiful July weather in Columbia

The course examined the role of nuclear technology,
biotechnology, and chemica technology from the basics of
the indudtries that drive the technologies to the infrastruc-
ture, workforce, and resources that are required to use
these technologies for the development of wegpons of
meass destruction (WMD). However, the course went
beyond just the technica aspects and examined the
relaive risks associated with each category of WMD, the
historica perspective for their development and use, the
human factors (e.g., the motivations that lead countries
or groupsto seek WMDs), and how negotiations and
tregties have been used to sem WMD proliferation. The
future of WM Ds was examined looking at the risks that
may be posed by states, rogue nations, terrorist groups,
and disturbed individuas and the Strategies that can be
used to mitigate these threats. The course text book was
Nonproliferation Issues for Wespons of Mass Destruc-
tion, by Mark A. Prelas and Michael S. Peck, CRC
Press, 2005.

From Page 11
“University of Florida”

Training Reactor Tours

The training reactor continues to be a popular tour Ste
for high, middle, and dementary school visitors and was
featured during the recent tour of Outstanding High School
Scholarship Recipients. Lectures, tours, and demonstra:
tions of the UFTR facility, including radiation detectors,
were provided for various UF-sponsored summer camps
and workshops. There were four College of Engineering

summer camp vists GatorTRAX for middle to high school
sudents, PEEK (Pursuing Early Engineering Knowledge)
for middle school boys, Project ATHENA for middle
schoal girls, and the Eye on Engineering program for high
school students. UF' s Center for Precollegiate Education
(CPET) Science Quest workshops included two visiting
groups of honors middle school students.
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Aggie Working on “Very Hot” Research

Nolan Anderson, a graduate student working on his
Madgters of Sciencein Nuclear Engineering at Texas A&M
University, has spent 2 summers at the INL on aNE
graduate internship and is scheduled to continue through
July 2006.

Nolan is assgned to the Very High Temperature
Reactor (VHTR), which isa Generation |V reactor desgn
concept that is currently being pursued because of its high
efficiency energy conversdon cycle and its potentid for
hydrogen production. The geometry of the VHTR outlet
plenum design is being evauated to determine if there will
be sufficient thermd mixing of the hot exit gases from the
core. If the thermd mixing isinsufficient, the hot exit gases
may cause structurd damage in the outlet plenum.

To andyze the outlet plenum design the computer
codes RELAP5-3D° and Fluent are being coupled, taking
advantage of the strengths of these two codes.
RELAP5-3D° isasystems analyss code which can
andyze fluid flows across wide thermodynamic ranges and
dates. Fluent is a Computational Fluid Dynamics (CFD)
code, which effectively models detailed, multi-dimensiond
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Nolan Anderson discusses his Summer internship work at DOE/
INL Internship Poster Session

flow behavior. RELAPS-3D° cannot modd the flow field
to the detail that Fluent can, but using Huent doneisnot a
viable option because it is very expensve.

The am of this project isto successfully couple
RELAP5-3D° and Huent using the Pardld Virtud Ma
chining (PVM) message passing software. A reactor model
created in RELAPS-3D° consists of anine-ring core
configuration representing the coolant flow channdsin the
reactor. The Fluent model is dso separated into nine
separate regions. The RELAPS-3D° core exit conditions
of temperature, velocity, and pressure act asthe inlet
boundary conditions for the Fluent moddl. By coupling
RELAPS5-3D° and Huent in this manner the two codes will
directly interact, and the strengths of both codes will be
utilized.

Nolan's perspective on hisinvolvement, “I am on the
forefront of doing coupling problemswith RELAP and
Fluent. Through this experience, | have learned alot about
both codes, and | can see how using this coupling tool will
be valuable in the future to achieve accurate results with
reduced computation time.”

“My summer project is now continuing as my thesis
work. Inworking with these tools, | will do sengtivity
andysesin efforts to show that Huent can be avauable
computationa tool in determining the flow fidd in compli-
cated geometries such as the current VHTR ouitlet plenum
desgn.”

“I have enjoyed my stay herein Idaho Fdls” said
Anderson. “The wesather is definitely much cooler here than
in Texas. | have made some good friends here, and | have
redlly enjoyed my experience. The people hereat INL
have been greet. Although | am not a permanent employee
here, | have felt welcome. There are many people who are
willing and able to hdp me with my project. Thisisa
learning community, and | am glad to have had a chance to
be here.”

Continued from Page 13

“MIT”

plenum above the fud lead to the caculation of a maxi-
mum fission gas release that corrdated well with what was
predicted by computer analyses.

Such projects are the result of the MIT Undergraduate
Research Opportunities Program (UROP) with the

principd investigator, Professor Mujid Kazimi, working
under the supervison of Dr. Gordon Kohse asthe
principa research engineer a the MIT reactor.
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American Nuclear Society Programs Benefit Students and Universities

The American Nuclear Society (ANS) continuesiits
outreach to high school teachers and students, making
them aware of nuclear science and technology career
opportunities for their students. In thefal of 2005, ANS
participated in three regiona conferences of the Nationd
Science Teachers Association (NSTA) (Hartford, CT;
Chicago, IL; and Nashwille, TN) providing materiadsto
teachers and conducting workshops. In addition, ANS
exhibited a the CAST conference for Texas science
teachers. Thousands of teachers attend these conferences
and hundreds vigt the ANS exhibit at each event to pick
up materias, which help them teach about nuclear science
and technology. At the three NSTA conferences 90 teach-
ers attended workshop sessions. In addition, loca
sections, sudent sections and individual ANS members
have conducted five teacher workshops, four career
presentations, and three Boy Scout Merit Badge work-
shopssince July. ANS gppreciates the ass stance of local
and student sectionsin this outreach to teachers and
students.

Teachers in an ANS workshop get hands-on
experience with an activity to demonstrate the
concept of “seeing the unseen,” as part of teaching
nuclear science and technology topics.

The ANS winter meeting provided university sudents
an opportunity to network with more than 1,000 profes-
sondsin nudear science and technology. There were
215 students registered for the meeting. Some presented

papers, and some assisted during sessions. Students
receive travel funding and other assstance from ANS.
ANS student members at the nationd level now number
1,275.

The Student Section at Renssalaer Polytechnic
Ingtitute (Troy, NY) will host the 2006 ANS Student
Conference (March 30-April 1, 2006), Nuclear Power:
A Look at the Future. Students are organizing the event.
Information about the conference is available at http:/
ans.union.rpi.edu/Conference/

In order to help meet the specid needs of young
professonas leaving the academic world and entering the
workforce, ANS established a'Y oung Members Group in
June. The November ANS meeting featured a day-long
Young Professionals Congress designed to address the
specid interests and needs of this group.

Teacher workshop participants try out an activity to
introduce some of the issues to be considered in
disposal/storage of radioactive waste materials.
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Innovative ‘Recycling’ Project Could Reduce U.S. Inventory of

Spent Nuclear Fuel

Hoping to reduce the nation’s growing inventory of
stored spent nuclear fud, agroup of nuclear engineering
faculty, scientigts, and
sudents from the Big 10
univergties, the Univer-
gty of Chicago, and the
U.S. Department of
Energy’ sArgonne
Nationd Laboratory will
develop innovative
nuclear fuel cyclesthat
will recycle and dispose
of this high-level radioactive materia. The project dso will
educate the next generation of scientists and engineers.

The group will baseits sudiesin the Center for
Advanced Nuclear Fudl-Cycles (CANF), anew initiative
housed a Argonne. Co-directors a Argonne and the
Universty of Wisconsn-Madison will lead the center.

Nuclear fuel used in current reactors has enormous
avalable energy. Asthe fud is used to produce eectricity,
only afraction of this available energy is consumed,
generating asmdl quantity of high-level radioactive waste
within the solid fudl.

Currently, most spent nuclear fue is stored temporarily
in secure, specialy designed pools at commercid reactors
around the country or in leak-tight stedl casks housed in
above ground concrete vaults. When space thereis full,
the fuel could end up a a planned commercid temporary-
storage facility in Utah or perhaps at the proposed Y ucca
Mountain high-level waste repository.

But these storage options are short-term approaches
to dedling with the back-end of
the nuclear fud cydle, says
Michadl Corradini, a
UW-Madison professor of
engineering physics and the
center’ s co-director. “We hope
to develop a‘sustainable’ fue
cycle—that is, an efficient,
codt-effective way to reuse
current spent nuclear fue and

minimize its by-products” he says. “ Advanced nuclear fud
cycles can be recycled as a source of available energy as
demand for uranium increases.”

Some countries, including Japan and France, currently
reprocess their spent nuclear fuel usng a process known
as PUREX (plutonium and uranium recovery by extrac-
tion). The CANF team will seek to improve upon these
separation and recycling processes. “ The mgor difference
isthat we are looking for ways to successfully extract
specific radioactive species for separate uses and separate
disposd,” says Corradini.

BIGTEN

CONFERENCE

The research-
erswill tackle the
problemina
number of ways.
Among their
initigives, they will
develop sophidti-
cated computer models and perform comprehensive
smulations to predict key physics processes. They will
develop innovative diagnostics and insrumentation tech-
niques and collaborate with the U.S. Department of
Energy to apply those toolsto the nuclear fud cycle. In
addition, they will develop flexible fud forms, unique
materias, and advanced chemical-separations processes
enabling them to establish a“jugt-intime’ fud supply
system that minimizes waste and the risk of proliferation.

ARGONNE

NATIONAL LABORATORY

A reduced proliferation risk isjust one of the benefits
of advanced nuclear fud cycles, says Phillip Finck, deputy
associate laboratory director a Argonne and the center’s
co-director. “They can sgnificantly shorten the needed
isolation time and reduce the amount of high-level waste
housed in any repository,” he says. “ Ultimately, this should
reduce the cost of the Y ucca Mountain repository and may
preclude the need for additional waste repositories.”
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Center for Space Nuclear Research Launched in Idaho Falls, Idaho

The CSNR is operated by the
Univer sities Space Resear ch Asso-
ciation (USRA) in collaboration with
INL. The University of New Mexico
and the Genera Atomics Company
support the CSNR as partners.

Thenew Center for Space
Nuclear Resear ch was officidly
launched on October 25, 2005, in Idaho
Fdls with government, industry, and
academialooking at ways to work
together to advance research relating to

Space. David Black, president of the

USRA, spoke on the importance of
space nuclear capabilities to science,

Dr. Steven Howe, founding director
of the new center, explained to the

participants of an opening ceremony and The CSNR is one of four indepen-
one-day Forum for Space Nuclear_ dent INL research centersthat will be
Technology thgt he hopes groups will co-located with the Center for Ad-
work together in the development of vanced Energy Studies (CAES). The
Space nuclear technology. . _ co-location of these research centers
Howe seid the Center for Spece | (P00 2 18 FERC O FERC0 | within CABS sintendertto fodter
Nuclear Reseerch will fill two roles. The research,- and we need to catch technical collsboration.
firgis Iikg a“dating sarvice’ wh.ereby.the them early.” The CSNR will be afocus for
Center will be the hub where universties DE SS,t\IeI\?/eSirI;z\t/;? engaging university scientistsin research
and students can approach the Depart- and development of advanced space
ment of Energy and industry for summer nuclear systems, induding space power
jobs. and propulsion systems and radioisotope power genera-
He said CSNR will be ableto “mix and match” stu- tors. CSNR will create opportunities for university re-
dents with the hands-on experience they need. CSNR will searchers to collaborate with their counterparts a NASA,
aso help atract students to space studies. “Spaceisthe INL, and other Department of Energy laboratories.
draw. We need to get students hooked on space research,
and we need to catch them early.”

Nuclear Engineering Students Enjoy Summer at Oak Ridge National
Laboratory (ORNL)

A total of 30 nuclear engineering (NE) students spent internships at
ORNL infisca year 2005 and worked with research gteff in the
Nuclear Science and Technology Divison (NSTD). Of these,

19 interned during the summer of 2005. The NE students represented
Universty of Horida, University of Tennessee, Pennsylvania State
Universty, Universty of Illinois, North Carolina State University,
Oregon Sate University, Univerdty of Wisconain, Purdue University,
and Prairie View A&M. The students had severd opportunitiesto
attend a seminar series and aso interact with laboratory management
m_d rMCth d_u” ng alunCh_eon atended b_y Associate Laboretory Prairie View A&M students Eric Wright (left) and Jerrad
Director David Hill, NSTD Acting Division Director Jm Rushtonand  peason (3 from left) with Professor Sukesh Aghara
NE Universty Program Manager, John Guitteridge. The sudentswere  (right) and ORNL researcher, Dr. Jeff Johnson (2™ from

a <o treated to an event a the American Museum of Science and left). The student/faculty team performed radiation
Energy (AMSE), where local television reporter Bill Landry performed  transport modeling during the summer internship with
in askit cdled “Eingen The Man”. Johnson as mentor.
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DOE-NE Announces New Junior Faculty Award Program

The United States Department of Energy (DOE) programs throughout the United States. As such the
Office of Nuclear Energy, Science and Technology (NE) Nuclear Engineering and Hedlth Physics Junior Faculty
has recently announced a solicitation for the “Nuclear Award program is designed to encourage tdented indi-
Engineering and Hedlth Physics Junior Faculty Award viduas, who have recently become or may become
Program” (JFAP). This program provides universtieswith tenure-track faculty members, to seek employment and/or
ongoing programsin nuclear science - advance thar employment in the

and engineering (NSE) an incentive to
ether hire or promote individuds who
have recently started their careersin a
nuclear science (radiochemigtry, hedth
physics) or anuclear enginesring
program which supports the misson
and goadsof NE. Recent data have
shown that many NSE faculty members
have retired over the past few years and
many more are scheduled to retire in the
next few years. Consequently, the intent
of thisprogram isto asss in dleviding
the shortage of faculty membersin

country’ sinditutions of higher learning.

In line with the program’ s objec-
tives, progpective gpplicants are being
encouraged to develop collaborative
programs with the DOE nationa
|aboratories in one or more of the
following areas. nuclear fud cycle
including reprocessing, nuclear reactor
safety and safeguards; nuclear materids
science and engineering; nuclear
reactor engineering; advanced con-
ceptsin nuclear engineering; and

related academic areas by providing radiation interaction, detection, and
assistance through start-up funding. dosimetry; radiation protection stan-
dards and regulations; biological effects, risk assessment
Further, this program is designed to assst DOE in and as low as reasonably achievable radiation exposure
providing appropriatdly trained personne for the nuclear (ALARA) concepts, facility design and nuclear safety;
science and engineering research and devel opment radiologica emergency management; environmenta
programs at DOE laboratories and facilities throughout the monitoring and assessment; and nuclear waste manage-
United States. Increasing codts for graduate education and ment. Awards have been set at $50,000 with DOE
ahigh demand for radiologica scientists and engineers matching an additiona $25,000, which could bring the
with advanced degrees have had a significant impact on total award amount to $100,000. While the awards are
the number of wel-qudified gpplicants who are seeking renewable for an additiona two years, post-fisca year
employment as faculty members at related academic 2006 funding will be dependent upon appropriated funds.

”%
% Important Dates to Remember For Additional

Information Please Contact

2006 John Gutteridge
NE-30/Germantown Building
v/ February 17: Student Summer Internship applications due U.S. Department of Energy
1000 Independence Avenue, S.W.
v/ March 30 - April 1: American Nuclear Society Student Washington, D.C. 20585-1290
Conference, Troy, New York john.gutteridge@nuclear.energy.gov

-20 -



